This paper examines the labour market decisions of family members of individuals afflicted with a disability. The analysis, based on data collected in the Survey of
INTRODUCTION
This paper examines the labour market decisions of family members residing with individuals afflicted with a disability. The deinstitutionalisation of the mental health system in Australia and the subsequent concerns by health professionals and communities about the inequitable access of formal support services for families afflicted with a mental illness provides the impetus for this research. An understanding of the opportunity cost of caring at home in terms of forgone employment will assist policy-makers when allocating scarce health resources.
In an ageing Australian population the challenge for economists is the deployment of scare health resources to the best possible effect. One recent remedy has been the deinstitutionalisation of the health system, a shift in care from large-scale residential facilities to community-based living arrangements. Implemented since the 1980s, deinstitutionalisation is driven by its cost-effectiveness to the government (Onyx and Bradfield, 1991; Healy, 2002) and the idea that the normalisation of the living environment is conducive to the development of the individual's capacity. The Australian government's emphasis on home-based care has led to the informal care (i.e. unpaid care and support) by family and friends becoming an increasingly important source of support to disabled Australians (Kendig, McVicar and Reynolds, 1992;  Beilhorz, Considine and Watts, 1992; Courtney, Minichiello and Waite, 1997; Victorian Parliament, 1997; Queensland Health, 2004) . In 1992, the Australian National Mental Health Policy extended the deinstitutionalisation process by moving the focus of care of people afflicted with a mental illness from hospitals to the community.
Little is known about labour market decisions of family members living with people experiencing disabilities and few empirical studies focus on issues of mental health.
Traditionally, cost-of-illness studies assist in estimating the impact of disease on the labour supply of the afflicted individual (Loprest, Rupp and Sandell, 1995; Ettner, 1996b; Lim, Sanderson and Andrews, 2000) . In recent years such studies have expanded to consider the cost to the primary carer, typically involving an investigation of the female labour supply (Berger and Fleisher, 1984; Wolf and Soldo, 1994; Carmichael and Charles, 1998; Pezzin and Schone, 1999; Spiess and Schneider, 2003; Carmichael and Charles, 2003; Henz, 2004) . Others have extended this research to include the labour supply decisions of other family members (Roberts, 1999) . Labour force participation studies often use probit analysis that controls for variables (such as education, age, number of children, gender, work experience, urban, other sources of income) that affect labour force behaviour (Berger and Fleisher, 1984; Ettner, 1996a; Carmichael and Charles, 1998; Wolf and Soldo, 1994; Roberts, 1999; O'Hara, 2004; Sanders, 1990) .
Investigating the role of a husband's poor health on the wife's labour force participation decision, O'Hara (2004) concluded that the wife was 8% more likely to work, when the husband's health deteriorated from excellent to poor. A similar study that investigated married women's allocation of time to employment and care of elderly parents revealed little evidence of a reduced propensity to be employed or reduction in the hours of work (Wolf and Soldo 1994) . Among the European countries, reported differences in the changing work hours associated with movement into care suggest a substitution effect for institutional and formal home care (Spiess and Schneider, 2003) . A possible explanation for these inconsistent findings is the impact of government welfare payments (Berger and Fleisher, 1984) . The more generous the payment, the greater the likelihood of a reduction in the labour supply, and the more time devoted to the role of primary carer.
Acknowledging that nowadays women are more likely to participate in the paid workforce and significantly contribute to family finances, more recent studies consider the less traditional role of men as informal carers. Using data from the 1987 National Survey of Families and Households, Ettner (1996a) found that in providing care to parents the effect of care-giving on work hours was greater for women than for men.
Carmichael and Charles (2003) identified a direct negative relationship between caring commitment and participation for female though not male carers. This supports their previous findings that caring may both constrain female labour supply and reduce earnings (Carmichael and Charles 1998) . A longitudinal study 1 , using data sourced from Great Britain 1994-95 Family and Working Lives Survey, found no significant difference in the number of years provided in informal care between men and women (Henz, 2004) . Lower paid and part-time workers, typically dominated by female labour, reported the strongest link to care-giving (Henz, 2004) . Roberts (1999) extended the cost-of-illness research to include not only the primary carer but also other family members. In the United States, adult males were found to increase their probability of labour force participation in the presence of mental illness in the family when mental illness was accompanied by a chronic physical illness. There was no impact on the female's probability of labour force participation when a family member was afflicted with a mental illness. When the mentally ill family member was afflicted with additional illnesses hours of work reduced for both female and male other family members (Roberts, 1999) .
1 Repeatedly observing subjects over time.
Previous studies concerning illness and its impact on labour supply suffer from several limitations. Many of these studies have been confined to specific populations of both caregivers and receivers. Consideration is often limited to one family member, generally a female. And since samples include only the caregivers, results often suffer from selection bias. Also, studies using data sourced from regional rather than national surveys cannot be generally applied for policy analysis (Roberts, 1999) . A further limitation of previous studies is the neglect of disability type in the analysis of data.
Although studies often ignore disability type, compared to people with a physical disability, those with a mental disability require a different set of services to allow them to participate in the community and conduct activities of daily living (Williams and Doessel, 2001 diagnosed with a disabling condition, either mental or physical. Given the national policy emphases towards home-based care and claims of inadequate access of services for people afflicted with a mental illness residing in the community (MHCA and CAA, 2000; Groom, Hickie and Devenport, 2003) , an investigation into the labour market decisions of family members is timely.
The paper is organised as follows. Section 2 discusses the theoretical model. Section 3 presents the research method, followed by the empirical results in Section 4. Lastly the conclusions and limitations of this study are discussed in Section 5.
THEORETICAL MODEL
Extending Becker's theory of time allocation, it is hypothesized that higher wages generate a shift away from time-intensive towards earning-intensive services.
Government transfer payments such as government pensions, allowances or other benefits lead to the substitution of paid work for unpaid service provision within the household by the family member. Considering that care as a commodity is produced at the home, the question becomes how does the presence of an ill family member affect the labour supply of other family members?
Subject to time and budget constraints, an individual's utility function is maximized when the optimal demand for time-intensive versus earning-intensive commodities are achieved. According to Roberts (1999) , the presence of an ill family member raises the productivity of those engaged in household production with a greater amount of time devoted to care-giving, a reduction in leisure time and an ambiguous effect on labour market time.
Several investigations have drawn attention to resource inadequacies in the wider community for people with a mental illness (Mental Health Council of Australia, 2000; Lamb and Bachrach, 2001; Groom et al., 2003; Palmer, 2005) . In particular the Not-forService report (Mental Health Council of Australia, 2005) highlighted the issue of inadequate access to high quality health services for individuals afflicted with a mental illness and the burden of care placed on family members. This leads to the assumption that family members of those afflicted with a mental disability place greater value on their unpaid labour within the home. Previous studies (Berger and Fleisher, 1984; Spiess and Schneider, 2003) also linked higher government transfer payments with lower labour force participation. In the present study, it is hypothesized that:
1. Family members residing with individuals afflicted with a mental disability are less likely to participate in the labour force compared to family members residing with individuals afflicted with a physical disability.
2. Receipt of government transfer payments is more likely to decrease the labour force participation rate of family members residing with individuals afflicted with a mental disability compared to family members residing with individuals afflicted with a physical disability.
In this study, disability is categorised into two main disabling conditions, mental and physical. Mental and behavioural disorders listed by the ABS (2003c, p. 30) include psychoses and mood effective disorders (dementia and alzheimers, depression and mood affective disorders), neuroses, stress-related and somatoform disorders (nervous tension and stress), and intellectual and developmental disorders. A person is considered to have a disability if they possess a limitation, restriction or impairment, which lasts at least six months and restricts everyday activities (ABS, 2003c, p. 72 ).
RESEARCH METHOD
All family members are included in a general model. This allows an adjustment of each family member's participation in the labour market. Using probit analysis, estimates are obtained of the effect of disability type on the probability of labour force participation.
Data Description
The data for analysis were sourced from the Australian Survey of Disability, Ageing (Tabachnick and Fidell 1996, p. 60) , the household income variable was excluded from the analysis.
The descriptive statistics also reported highly uneven splits among several variables. Rummel (1970) suggests deleting dichotomous variables with 90-10 splits between categories (cited in Tabachnick and Fidell 1996, p. 66) . To overcome the problems associated with outliers, the tweleve dichotomous variables representing each educational level were grouped and converted into three dichotomous variables with more even spits, HIGHSCH, DIPCERT, TERTY. The categories representing marital status, were grouped and converted to the dichotomous variable, MARRIED and not married, the latter including separated, widowed, divorced, never married.
Empirical Model
The model consists of the labour force participation (LFP) as the dependent variable and the explanatory variables defined in Table 1 . The model also includes control variables identified as important in previous labour force participation studies.
The dependent variable, LFP, represents those in the selected sample aged between 20
and 65 who are either in the labour force -that is, employed or actively seeking employment -or those not in the labour force. A person is considered employed if they have worked in a job, business or farm during the reference week (the full week prior to the date of interview) (ABS 2003c, p. 73).
The explanatory variables MIFAM indicate the presence of a family member who is either mentally or physically disabled. GTb, also a dichotomous variable, indicates whether government transfer payments are received. The sign and the magnitude of the estimate of MIFAM and the interaction term MIFAM x GTb both indicate the impact of a mentally ill family member on the labour force supply of other family members, ceribus paribus. In line with previous studies (Wolf and Soldo, 1994; Carmichael and Charles, 1998; Roberts, 1999) , the model includes AGESQ, the squared value of the i The model excludes several variables reported by Roberts (1999) that may affect the labour force participation of family members residing with a person afflicted with a disability. For instance, data limitations did not permit the construction of the variable that captures work restriction associated with ill-health 3 . In addition, variables that capture information about the existence of multiple mental and physical illnesses could not be constructed from the SDAC data set.
EMPIRICAL RESULTS
In this section the characteristics of the family members are presented, followed by a discussion of the results from the analysis and the estimates obtained from segregating the data by gender.
Descriptive statistics
A statistical summary of the weighted population is presented in 
Labour Force Participation Model
The estimated coefficients and standard errors of the parameters are presented in Table   3 . A statistically significant difference exists between the fitted model and the observed frequencies 4 . In addition to the probit regression, a logit regression using the same model (not reported here) was run. Comparing the logit and probit estimates produced similar results. A logit estimate of a parameter multiplied by 0.625 gives an adequate approximation of the probit estimate of the same parameter (Gujarati, 1995, p. 569 ).
In Table 3 
Segregating the Data by Gender
The unexpected signs of several coefficients in the full model may be due to the opposing effects for males and females. Empirical research demonstrates that males and females possess different elasticities in their supply of labour. After segregating the data by gender the model was re-estimated to further identify the relationship. The gender models reported in Table 3 support previous research (Roberts, 1999; Carmichael and 5 When a continuous variable and a dichotomous variable are strongly correlated in the population, the highest correlation that can be obtained is well below 1 (Tabachnick and Fidell 1996, p. 59) . Charles, 2003) . Being married and having young children reduce women's labour supply. For men, being married increases their labour participation.
The analysis of the disability type variables also reveals opposing effects between males and females. In contrast to males, MIFAM has a negative impact on female labour supply. That is, female members of families afflicted with a mental illness are less likely to participate in the labour force. The coefficient for the MILIMIT variable also reveals that families afflicted with a mental illness of profound to moderate core limitation reduce female labour force participation. For male members of families afflicted with a mental illness, the labour force participation is positive.
A difference exists between physically and mentally afflicted families. Referring to the results from the female segregated model, the negative MIFAM indicates that female members of families afflicted with a mental disability are less likely to participate in the labour force compared to female members of families afflicted with a physical disability. Furthermore, female members of families with a mentally ill person with profound to moderate core limitation (MILIMIT) tend to not enter the labour force compared to other females.
Estimating separate models for each gender also clarifies the interaction term. The coefficient, MIFAMxGTb, indicates that among families afflicted with a mental illness, males receiving a government transfer payment are less likely to participate in the labour force. It seems that males substitute labour force participation for informal work within the home. Since this group is not in the labour force it is receiving forms of benefits other than unemployment-related benefits. Possibly greater value is placed on informal care within these households. In contrast, coefficient estimates of the model based on the female data shows that among families afflicted with a mental disability, labour force participation is positive for recipients of government transfer payments.
This suggests that there is less of a substitution effect between workforce participation and care duties at home among female than male family members. Indeed, several
Australian studies note little evidence of a reduction in care of older people corresponding to the trend of middle-aged women returning to the workforce (Chappell 1990, p. 445; Howe and Sargeant 1999) . The increase in casual and part-time 
CONCLUSION
This study examined the labour market decisions of family members of working age, who resided with individuals diagnosed with a disability. Based on the Survey of Disability, Ageing and Carers, a probit analysis provided estimates of the impact of disability type, mental or physical, on the probability of labour force participation. The data, segregated by gender, neutralized the potential problem of the offsetting impacts for females and males.
Responding to the problem of scarcity within the health system, the Australian government's deinstitutionalisation process has given rise to criticism regarding the lack of support services to those afflicted with a mental disability. This research supports the claim of inadequate resources directed towards mental health. Results indicate that the disability type of a family member is important in determining the probability of labour force participation. The probit regression analysis supports the hypothesis that the presence of a mentally ill family member increased the value of others in the home and reduced their propensity to participate in the labour force.
By segregating the model by gender it was found that female members of families afflicted with a mental disability were less likely to participate in the labour force compared to female members of families afflicted with a physical disability. The segregated models also revealed several variables with opposing impacts for males and females. In contrast to males, female labour supply was constrained within families afflicted with a mental disability. Also, male members receiving a government transfer payment appeared less likely to enter the labour force, possibly reflecting the greater value placed on informal care within these households.
The positive relationship between women's participation in the labour market and government transfer payments reflects the increase in casual and part-time employment since the 1980s. Further research will be undertaken to test this assumption.
Limitations of this study included data restrictions that did not allow the inclusion of some relevant independent variables into the model. In particular, a variable that records the proportion of income contributed by other family members could not be constructed.
Also, the study excluded families suffering an illness with no associated disability. Only those families with one individual afflicted with a disability were investigated. The disability variables used in the model were based on the main disabling condition rather than all the individual's diagnosed conditions. Also, this study did not investigate the support provided by government (other than government transfer payments), charity and volunteer groups. Note: * Significant at < 0.001 level
